The Effects of Voluntary Physical Exercise-Activated Neurotrophic Signaling in Rat Hippocampus on mRNA Levels of Downstream Signaling Molecules.
Physical exercise results in the increased expression of neurotrophic factors and the subsequent induction of signal transduction cascades with a positive impact on neuronal functions. In this study, we used a voluntary physical exercise rat model to determine correlations in hippocampus mRNA expression of the neurotropic factors Bdnf, VegfA, and Igf1; their receptors TrkB, Igf1R, VegfR1, and VegfrR2; and downstream signal transducers Creb, Syn1, and Vgf. In hippocampi of physically exercised rats, the mRNA expression levels of Bdnf transcript 4 (Bdnf-t4), VegfA, and Igf1, as well as VegfR1, TrkB, Creb, Vgf, and Syn1, were increased. Bdnf-t4 mRNA expression positively correlated with mRNA expression of Creb, Vgf, and Syn1 in hippocampi of exercised rats. A correlation between Bdnf-t4 and Syn1 mRNA expression was also observed in hippocampi of sedentary rats. Igf1 and VegfA mRNA expression was positively correlated in hippocampi of both exercised and sedentary rats. But, neither Igf1 nor VegfA mRNA expression was correlated with the expression of Bdnf-t4 or the expression of the signal transducers Creb, Syn1, and Vgf. In hippocampi of exercised rats, Creb mRNA expression was positively correlated with TrkB, Syn1, and Vgf mRNA expression and with the correlation between Creb and Vgf mRNA expression also observed in hippocampi of sedentary rats. To examine for causality of the in vivo observed correlated mRNA expression levels between Bdnf-t4 and the other examined transcripts, we used nuclease-deactivated CRISPR-Cas9 fused with VP64 to induce mRNA expression of endogenous Bdnf-t4 in rat PC12 cells. Following Bdnf-t4 mRNA induction, we observed increased Creb mRNA expression. This in vitro result is in accordance with the in vivo results and supports that under specified conditions, an increase in Creb mRNA expression can be a downstream signal transduction event due to induction of endogenous Bdnf mRNA expression.